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u
rotH $=i+ \frac{\partial D}{\partial t}$ (1)
$i=\sigma(E+y\mathrm{X}B)$ , (2)
rot $E=- \frac{\partial B}{\partial t}$ (3)
$B=\mu H,$ $D=\in E$ , (4)
$\mathrm{d}\mathrm{i}\mathrm{v}B$
. $=0$ . (.5)
(1), (3)
.
rotH $=i$ , (6)
rot$E=0$ . (7)
(6) rot (2)
rotrotH $=\mathrm{r}\mathrm{o}\mathrm{t}i=\nabla\cross\{\sigma(E+u\cross B)\}$ $*\cdot.\dot{\text{ }}=$ (8)
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rot $(\emptyset A)=\phi \mathrm{r}\mathrm{o}\mathrm{t}A+\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}\emptyset \mathrm{x}A$ (8)
$\sigma\{\mathrm{r}\mathrm{o}\mathrm{t}E+\mathrm{r}\mathrm{o}\mathrm{t}(u\cross B)\}+\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{d}\sigma\cross(E+u\cross B)$ .
\epsilon , $\mu$ , \mbox{\boldmath $\sigma$} $T$ $\epsilon,$ $\mu=$
const. , $\sigma=\sigma(T)$ $\mathrm{d}\mathrm{i}\mathrm{v}u=0$
$\rho=0$ $\mathrm{d}\mathrm{i}\mathrm{v}E=p=0\mathcal{E}$ $E=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{S}\mathrm{t}$ .
E $=0_{\text{ }}$ $0$
(8)
$(u \cdot\nabla)B=(B\cdot\nabla)u+\frac{1}{\mu\sigma}\nabla^{2}B+\frac{\nabla\sigma}{\sigma}\mathrm{x}(u\cross B)$ (9)
3 \mbox{\boldmath $\sigma$} --
\mbox{\boldmath $\sigma$} $T(x, z)$
$\nabla\sigma=\frac{\mathrm{d}\sigma}{\mathrm{d}T}\nabla T$ (10)
$\mathrm{a}\tau \mathrm{d}\sigma<0$ 10-2
2000 $\mathrm{K}$
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3.1
2
2 $x$ z
$B_{z}=0$ $z= \pm\frac{d}{2}$ (11)
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$B_{x}$ $B_{0}(z)$
Bx
$\int_{-\frac{d}{2}}^{\frac{d}{2}}B_{0}(Z)\mathrm{d}Z=\Phi=$ given (12)
3.2
$T(x, z)$ $\{u(x, z), \mathrm{o}, w(x, z)\}$
$T=T_{0}(z)+\tilde{\tau}(X, Z)$ $\{$
$T_{0}=\ovalbox{\tt\small REJECT}^{T+\tau\tau\tau}-R^{-}z$
$\tilde{T}=T_{1}\cos kx\cos kZ$
(13)
$\{$
$u=u_{1}\sin kX\sin kz$ ,
$w=w_{1}\cos kx\cos kZ$ .
(14)
( )
$k= \frac{\pi}{d}$ (15)
$B_{0}(z)$ Bx’ $\tilde{B}_{z}$
$B=\{B_{0}(z)+\tilde{B}_{x}(x, z) , 0 ,\tilde{B}_{z}(X, Z)\}$ . (16)
$\tilde{B}_{x},\tilde{B}_{z}$ $x\lambda \text{ }\mathfrak{W}^{2\pi}T$
$\text{ }\vee \mathrm{C}^{\cdot}\tilde{B}x’ z\tilde{B}$
$\epsilon$
$u,$
$w,\tilde{B}_{x},\tilde{B}_{z},\tilde{\tau}(X, Z)\simeq O(\epsilon)$
(9) 2
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(9) $x$ , z 2
$\mathrm{x}$ : $w \frac{\partial B_{0}}{\partial z}=B_{0^{\frac{\partial u}{\partial x}}}+\frac{1}{\mu\sigma}\nabla^{2}Bx-\frac{wB_{0}}{\sigma}\frac{\mathrm{d}\sigma}{\mathrm{d}T}\frac{\mathrm{d}T_{0}}{\mathrm{d}z}$ (17)
$\mathrm{z}$ : $-B_{0^{\frac{\partial w}{\partial x}=}} \frac{1}{\mu\sigma}\nabla^{2}B_{z}$ $.(18^{\backslash }.)$
(17) (18) $r_{x}^{(17}\partial)^{\text{ _{}-}(18)}\tau Z\partial$ –
$\tilde{B}_{x}$ $\tilde{B}_{z}$ 2
$\{$
$\tilde{B}_{x}(_{X}, z)=B_{x1}(z)\cos k_{X}$
$\tilde{B}_{z}(_{X,Z})=B_{z}1(z)\sin k_{X}$
(19)
(14) $u_{1},$ $w_{1_{\text{ }}}$ (19) $B_{x1},$ $B_{z1}$
$\mathrm{d}\mathrm{i}\mathrm{v}u=0,$ $\mathrm{d}\mathrm{i}_{\mathrm{V}}B=0$
$–$
$u_{1}=w_{1}$ , (20)
$kB_{x1}(z)=B_{z1}’(z)$ . (21)
$B_{x1},$ $B_{z1}$ (17) (19)
$w_{1} \cos kx\cos kz\frac{\partial B_{0}}{\partial z}-B0ku_{1}\cos kX\sin k_{Z}-\frac{1}{\mu\sigma}\frac{\partial^{2}B_{0}}{\partial z^{2}}+\frac{B_{0}}{\sigma}w_{1}\cos kx\cos kZ^{\frac{\mathrm{d}\sigma}{\mathrm{d}T}\frac{\mathrm{d}T_{0}}{\mathrm{d}z}}$
$= \frac{1}{\mu\sigma}\{-B_{x1}(z)k2\mathrm{s}\mathrm{c}\mathrm{o}kX+B_{x1}’’(z)\cos kX\}$ (22)
$\cos kx$ $\cos kx$ $\frac{\partial^{2}B_{0}}{\partial z^{2}}$ $0$
$\frac{\partial^{2}B_{0}}{\partial z^{2}}=0$ $B_{0}=az+b$ (23)
(12)
$b= \frac{\Phi}{d}$ (24)
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– s $\cos kx$ (23)
. . $B_{x1}’’-k^{2}B_{x}1= \mu\sigma\{aw_{1}\cos kz-(az+b)ku_{1}\sin k_{Z}+\frac{w_{1}}{\sigma}(az+b)\cos kZ^{\frac{\mathrm{d}\sigma}{\mathrm{d}T}\frac{\mathrm{d}T_{0}}{\mathrm{d}z}}\}$ .
(25)
3.3
(25) $B_{x1}$
$B_{x1}=(C_{1}z+C_{2})\cos k_{Z}+(C_{3}z+C_{4})\sin kz$ . (26)
z
$B_{x1}’=C_{1}\cos kz-(C_{1}z+C_{2})k\sin k_{Z}+C_{3}\sin kZ+(C_{3}z+C_{4})k\cos k_{Z}$ ,
$B_{x1}’’=-2kC_{1}\sin kZ-k^{2}(c_{1}Z+C_{2})\cos k_{Z}+2kc_{3}\cos kz-k^{2}(c_{3}Z+C_{4})\sin k_{Z}$ .
$B_{x1}’( \pm\frac{d}{2})=0$
$C_{1}=0$ , $kC_{2}=C_{3}$ . (27)
(27) (25)
$-2k^{2}(kC_{2}z+C_{4})\sin kz$ $=$ $\mu\sigma\{aw_{1}\cos kz-(az+b)ku_{1}\sin k\chi$
$+ \frac{w_{1}}{\sigma}(az+b)\cos kZ^{\frac{\mathrm{d}\sigma}{\mathrm{d}T}\frac{\mathrm{d}T_{0}}{\mathrm{d}z}}\}$ (28)
$a$ $F\mathrm{d}\sigma$
$\frac{\mathrm{d}\sigma}{\mathrm{d}T}$ $0$ $a$ $0$
$\mathrm{a}T\mathrm{d}\sigma$ $a$ $a,$
$\mathrm{f}\mathrm{f}\mathrm{l}\mathrm{d}\sigma$
2 $a_{\Psi}^{\mathrm{d}\sigma}$ $0$ (28) $a,$ $C_{2},$ $C_{4}$
$a$ $=$ $- \frac{b}{\sigma}\mathrm{a}\tau^{\mathrm{d}}\ovalbox{\tt\small REJECT} \mathrm{d}\sigma\tau_{Z}$ ,
$C_{2}$ $=$ $-u \ovalbox{\tt\small REJECT} b\frac{\mathrm{d}\sigma}{\mathrm{d}T}2k\tau_{z}\mathrm{d}T_{\mathrm{n}}$ (29)
$C_{4}$ $=$ $\mu_{\frac{\sigma u_{1}b}{2k}}$ .
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43
$\mu$ $=$ $1.26\cross 10^{-6}[N/A^{2}]$ , $k$ $=$ $1.57\cross 10^{-6}[1/m]$ , $u1$ $=$ $1.00\cross 10^{-4}[m/s]$
$\sigma$ $=$ $3.65\cross 10^{5}[1/\Omega m]$
$\Phi$ $=$ $600[Wb]$ ,
$\mathrm{a}\tau \mathrm{d}\sigma$ $=$ $-71.12[1/\Omega mI\zeta]$ , $\tau_{Z}^{\alpha}\mathrm{d}T$ $=$ $-7.50\cross 10^{-4}[K/m]$
$B_{0}(- \frac{d}{2})/B_{0}(+\frac{d}{2})\simeq 1.40$
2
(25) –
$e^{\pm kz}$
.. $(-_{\mathrm{z}}d, +_{2}^{d})$
–
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$\mathrm{B}0\lceil]0-3\mathrm{W}\mathrm{b}/\mathrm{m}^{2}\rceil$
$-5.0$ $0\iota 0$
BX1 $[10-3\mathrm{W}\mathrm{b}/\mathrm{m}^{2}]$
3: $B_{0},$ $B_{x1}$
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